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AUTHOR: Zubov, Vs I. | 1 a ; 
TITLE: on the theory of recurrent Suhstions: : . | ' 


PERIODICAL: Sibirskiy natematicheakiy zhurnal, vs ss, no. Ay 1962, 5324560 
TEXT: General properties of recurrent ‘functions ate investigated and al 
class HY(y s(t) eet ty (*)) of ergodic recurrent fun tions ‘ig constructed, 
The real, linearly iafepennen functions 1; (t), sees) ty (4) satiety ‘the | / 
condition -1 Det, | eo / 
lin T a exp(i Zoj1))8 « = 0, rE hee Pik 
T-> +00 D | (1 
where c, y eves Cy are arbitrary real constants at leant one of which io 
different from zero. The clasa H(y,(t), re a (t)) is the set of all) 


the recurrent functions f(t) that satisfy the following condition; : For| 
each € >0, there is’a finite set of linear forms PL eft) Se Pa) of | 
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On the theory of recurrent see valta 


a 99 nfelervoin 


Yar eves ty? and a number 6 such that all compatible real solutions t of 


the syatem of inequalities 
[Pelt + t) = PLe(t)| <6 i (moa 2n), Keng: pg 
are €-almost-periods of the function f(t) for any . fixed t. The construe 


tion of the class yi ts based on the application of a generalized. : 
Kronecker-eyl theorem concerning compatible solutions of a ayaten | of 
inequalities (cf. H. Weyl, Uber die ae von Zahlen nod ew 
Nath. Ann., 77 (1916)). 


SUBMITTED: March 11, 1960 
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ACC NR: AM6013865 © Monograph = a UR/ 


_Bubov, Viadimir ivanoytch 

Theory of optimum control of. ships and other moving objects (Teortya optimal! nogo 

, upravleniya sudnom i drugimi podvizhnymi ob"yektami) Laningrad Tzd-vo 
"Sudostroyeniye", 1966. 351 p. 2800 copies printed. 


TOPIC TAGS: navigation eauionent: ship navigation control, sit automatic control 


PURPOSE AND COVERAGE: The book deals with the developmant of the mathematical theor 
of control and the solution of some applied problems of this ‘theory: stabilizatio 
of programmed motion, construction of optimal automatic control systems and : 
problems of approximation of optimal controls. An analysis of. automatic. control 
systems based on the application of digital automata is included. The obtained 
results are applied, in particular, to solving ship control problems. The book is 

. intended for engineers in various Fields, senior and griduatd wtudents and 
scientific workers specializing in the field of analysis and | ‘synthesis of automati 
control systems. 


TABLE OF CONTENTS [abridged]: 


Foreword -- 3 


Ch. I. Preliminary analysis of the equations of motion of controlled syatema -- 5 
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Preliminary analysis -- 69 

“Optimal damping of transient proceauas ~-- 109 

Stabilization problema ~- 145 Dh 

Analytical theory of optimal regulators -- 201 poss 
Numerical methods for approximate determination of. optimal controle — 254 
Optimal probability control systems -- 299 — aid 
Application of digital automata in; control systems _ 323 
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Preparation of nethy2 alcohol by eeeaees aratlen of dimethyl 
ether, Khim. prom. (Ukr. ] no.1:10-13 Ja-Mr ‘62, 
: om 15: ae 


1. Iigichanskiy khimicheskly kombinat. 
(Methanol) (Methyl ether) 
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"Das Problem der Stabilisierung in der Regelungstheorie.": is 


tt 


report submitted for 3rd Conf on Nonlinear Oscillations 7 BR. Berlin, 25-30 May 6h. 
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2UBOV » Vif. (Leningrad) 


Concerning the theory of the anlytical design of destreliors . r 
Avtom, 1 telem. 24 no.8#1037~1041 Ag '63, © (MIRA 1678) 


(Automatic control) - 
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Industrial television equipment. Mashinootrbitel! siemages $ ie 
7 es ae MERA 14,110 
(Industrial television—E£quipment und supplies) a. 
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_ ZUBOV, V.u., dotsent, kand.tekhn. nauk; QBUKHOV, V.Ya., inshe} 
——BEMOTUGA, Ma Te es 


Accuracy of survey control in open-pit mines, Ugol' Ukr. 
 no.5218-20 My '60. . (ATRA 1318) 


px Zubow 
. Wovocherkasskiy politekhnicheskly institut (for : 
aged: 25 uaiaiy marksheyder tresta Alekeandriyaugol' 
for Samotuga). | 
(Strip mining) (Mine surveying) 
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_ HOBO, ¥.My».dots. 


"Na turpantograf-4," ‘Tav.vys.ucheb. gave; gor.shur. NO »2% 
28-33 '59. — GTRA 13:4) 


1. Novocherkasskly politekhnicheskiy institut im, $.0rdshanikidse 
Rekomendovana kafedroy marksheyderskogo dali. 
(Mine surveying~-Equipmant and auppies) 
(Pantograph) 
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yY of @ transition from large scale maees, 
Arge-sc nina aure 
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1. Novocherkasskiy politokhnicheskiy institut, 
(Mine surveying) (Pantograph) 
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ZUBOV, VeMoy ka kand.tekhn.nauk,dotsent, 
cn 


Type of survey control points in open pit mines Ugol! 37 n0.2435e! . 
37 F 62, | (RA 15:2) os 


1. Novocherkasskiy. politekhnicheskdty. institut, 
(Mine . surveying) 
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GREBENNIK, bsunas reuovtehi ‘vasrorm, : Eikolay Daitriperishy GENKIN ,  devady 
Lasarevich; STOLBOV, Gennadiy Radionovichs<2UH0V, Viedinir Osizevidh; 
JETUCHIY, Nikolay Vasil'yevich; GORODETSKIY, addiats T1t oi cor al 
NIN, Boris Stepanovichs RENSKAYA, T.A.,. TOde 5, Poet LiVey ret 
izd~vay LAVRENOVA, N.B., tekhn. red. 


{Operating DR~30/50 engines on ships of the galad Ship fical ok 

exepluatateii dvigatelet DR-30/50 na sudakh Knapiinkogo ctidiettas 

Moskva, Isdevo "Morskol transport," 1961, 50. Le (MIRA ile 
(Marine diesel ongines) 


aie me . 


Ns 


i 
isesan ecesaen yeti at El TT aT TACT AT EVT EVE He | Ae 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610005-6" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610005-6 


POLONSKIY, M.S.; ZHURAVIN, M.A.3 LADYZRENSKIY, Yo.B.; PINSKER, Boe; | 
7UBOV, V.0.: SHESTERIKOV, AvA.3 YAKUN', F.Vus. KRYNITSA, Malle 
MREFTERV""B.A. YEUZIKOY’? LiI., atarshdy streitel’ sudevs | 
PAVLENKO, I.PF.; YEKOVLEV, B.M., inzh.; MARKOV, A.Pi,‘ingh. 


Readers! response to the article by engineer {{.A. Daikhes 
entitled "Mathod of inounting the main enginas with indnor 
deformations of the foundation frame and tha eranshart", 
Sudostroenie 30 no.10:57-66 0. '64,. 

(MIRA 17: 12) ' 
1. Gruppovoy inzh.-nekhanik $SKh parokhodstva: "Kagtar" (for 2uhov). 
2. Inzh.-inspektor Registra SSSR (for Yakun'), 3. Glavnyy inzh.- 
inspektor inspektsii Registra SSSR Baltiyskoro. basseyna (for Abef'= 
yev). 4. Starshiy mekhanik teplokhoda "Tadzhiikistan" (for Pavienko) . 
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KARGIN, ¥.A.; KABANOV, V.A.e ZUBOV, Y.P. 
Evecterormererinersnerbect Anite > 


Polymerization in syatens obtained by the molectlar beanse : 
Vysokon.soed, 1 no.2:265~268 F '59, (MIRA 12:10) | 


1, Hoskovakiy gomuniveraitet ia. MV, Londtinnova, Hhintchaakdy 
fakul'tat, Kafatra vysokonolekulyarnykh soyadinenty, - 
Polymerisation) 
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KABAHOV, V.Ae; ZUBOV,.V.P.; KARGIN, Vide 


Polymerization of styrene on a Ziegler tyre catalyst with the ald of 
the molecular beam nathod. Yyackow. sced, RM nowGrlb22-1427 B49, 
(MIRA 13:3) 


1.Moskovskiy gosudarstvennyy universitet im. Lotonosova, © 
(Styrene) (Titanium chloride) (Aluminum oryanic compounds ) 
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KABAMOV, V.A.; SERGRYRY, G.B.; ZUBOV, V.P.; KAROIN, Ved. 


Electron resonance study of polymerisation in the 3 ‘ 
stem acrys: 

lonitrile - magnesium, obtained by molecular bdam aobheraneice. 
Vysokom.aoed. 1 no.1231889-1861 D '59, (MIRA 13:5) 


1. Moskovekiy gosudarstye universitet, 
(Polynerization--Speatra) (Acrylonitrile) (Magnesium) 
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TITLE: Synthesis of Iactactic Polymethy erylata by 


AUTHORS: © _Karginy V. As» Kabanov, Ye As, Zubov, ¥. P. 
tail 
Polymerization‘lof the Frozen Monomer 


: mite i i 
PERIODICAL: Vysokomolekulyarnyye aoyadineniya, 1960, Vols 2, No. 2, 
-  Ppe 303 ~ 305. ae a7 ‘pi eae 
a ee ae eee ee ee ee 
TEXT: This is a continuation of the work of the authors tin Refs. 1 and. 
2. It was established there that methylmethacrylate (MMA) can be | 
polymerized in the solid state if it is condensed in, vacub with magnesium 
vapor on a surface cooled by liquid nitrogen. The polymerization sets in 
between -100 and -110°C, proceeds rapidly and even explosively if heat 
dissipation is insufficient. The polymethylmethacrylate obtained in thid 
way is a homogeneous polymer containing no free magnesium: but 0.5 a 
of bound Mg, It forms transparent solutions in toluene and dichloro- 
ethane. Fig: 1 shows the thermomechanical curve of suoh ai polymer. Is 
softening temperature of +50°C is considerably lower! than that of 
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63822 


: | 8/190/60/002/005/012/015 

IS. Gios «C2209 B004/BO67 ae 
AUTHORS: Kargin, V. A., Kabanov, V. A., Zubov, V. Pe 

SS TTT 

TITLE: Formation of Ipotactic Polymethylmethadrylate on Photos 


<= 


era in the System Methylmethacrylate ~- Zing. 
oride \ i io 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol.-2, Noe 5, K 
pp. 765-769 : ate ca 


TEXT: Proceeding from papers on the formation of steteoregular polyners . 
(Refs.- 1-4) the authors studied the influence exerted! by inorganic 
salts capable of fixing a short-range order on the migrostructure of 4 
polymer chain. The experiments were made in a special net of anpoulen, 
(Fig. 1).-Ampoule 1 contained methylmethacrylate, ampiule 2 ZnCls 


and ampoule 3 benzoyl peroxide.. The dehydration of thd reagents by heating 
and evacuation is described.. The monomer was then condensed in ampoulé 2.! 
A saturated solution of ZnCl, was produced in the monomer and polymerized 
in ampoule 3 under the action of ultraviolet light of a TPK.-2 (PRK~2) gb: 
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i | 
Formation of Isotactic Polymethylmethacrylate hey $0/002/oos/ora/o15 
on Photopolymerization in the System 4/8067 7 : 
Methylmethaorylate - Zino Chloride 


mercury lamp at 20°C. The polymer obtained, which wad I purities by ais- 
solution and_reprecipitation, showed isotactic structure. ott had a density 

of 1.22 g/cm? and a vitrification temperature of about 65° Cy whereas ‘the: 
syndiotactio polymor (Refs. 5, 6) had a egonaity of 1418 - 1.19 g/om? and. 

a vitrification temperature of 115 - 135°C. The authors disaugs the— ohange 

in the probability of formation of d,1- or d,d- (1,1-) configurations j 
during the polymerization (Figs. 2, 3), caneed by the crystal field: | 

fixing the short-range order. Isotactio polymerization requires a screw: 

like structure which is stabilized by ZnCl, molecules through complex 


formation with the ester groups of the ee radicals and with the mono- 
mer molecules (Pig. 4). There are 4 figures and 8 references: 4 porte 
and 4 US. 


ASSOCIATION: Moskovskiy gosudarstvennyy ‘ainivernitet im. BM V. Lononoscva 
(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: February 2, 1960 
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AUTHORS: Zubov; Ve Pz. Kabanov, V. Aoy Kar gins | We Bey . 
Shchetinin, A. A. i: 
TITLE: Effect of Pressure on the Formation of the Micrsatructure 


of Polymer Gaerne in the Polymerization Process: 


PERIODICAL: vysokonoLekulyarnyye soyedinentya, 1960, Vol. 2)! os Mt, 
pp. 1722 - 1727. he if: 


TEXT: ‘The ratio k,/k, of the reaction rates of the ‘formation 6f 180- VY 


tactic and syndiotactic structures of a polymer can. ‘be influenped by 
stereospecific catalyst s,\and also, according to T. 'G, Fox (Ref. 1)s by 
the reaction temperature. The authors wanted tid study. the effect of 
pressure on the said ratio k/k, . Proceeding fiom the theory of abso~ 


lute reaction rates and taking into ascount a different comprenaibility 
of the initial components and the intermediate. ¢omplex [thay obtained 


a equation; in(k, /«, ) = bVep/Rt - Ast pi out | + aah” /5RE + aC Kou oo) 
T ry 
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oF ; i 
| | Le od a 
Effect of Pressure on the Formation of the 8/190 60/002/01 1 /022/027 
Microstructure of Polymer Chains in the BOd4, BOGO: i: 


Polymerization Process 


i Ge 4 
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Hare, 6% denotes the difference between the volumes of the syndic: 


‘ : Maat pou 2 all ‘ 
tactic and isotactic intermediate complexes at normal’ pressure) Aat is 
the difference between the coefficients of compressibility of the 
initial components, Ab the difference between the onetficienta of com- 
pressibility of the intermediate complexes, Kad and k,, the rate SON y 
stants of iso- and syndictactic addition at normal praseure. THe vill- 
dity of this equation was proved. experimentally, by way of préduaing 
polymethyl methacrylate/ in & pressure range of 2000-7500 atm. Tha | 
_& vitrification temperature of the polymer dropped with pressurd inctease. _ 
ae _> Since the isotactic polymer has a vitrification ‘temperature of 50-§5°C, 


and the syndiotactic polymer has one in the range off 130-135°C, thé 
drop of the vitrification temperature means an increase of the sotactic 
structure content, and thus; an increase of thd valua of ky J, 4 Itiwas 
found by the determination of dengity g and by taking into acdaunt’ the 
relation ks /k,, = (@ - @, )/24 (2; ~ 9) that Ky /k,, initteases from 0133 


at 1 atm to 0.54 at 7500 atm. The isotactio structure content ‘inerdases 
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6.628 2 
| | : 3/020/60/134/005/01 4/023 
Is. ono 2209 oby BO16/BO54 : 
AUTHORS: Kargin, B. A-, Academician, Kabanov, V. A» Zinbov, Vs Pe, 
ane and Papisov, I. M. fe — i 
; 
TITLEs Polymerization | of Acetone q 


PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Voli 134, Mo. 5, 
pp. 1098-1099 oe it : 


TEXT; On the basis of an approximate estimation of the thermal effect of) 
the polymerization of carbonyl compounds, for instanéd of acetaldehyde or). 
acetone, the authors find that this polymerization ids impossible in the |. 
homogeneous liquid phase. The picture is, however, consideratly changed if 
the transition from a monomeric liquid to a system of arranged monomer | 
molecules is effected in the initial state, i.e. if the entropy of the 
initial system is much reduced. One method of molecular arrangement ia | 
freezing. Here, the entropy of the system is reduced during orystallization 
by the quantity of the melting entropy. This reduction in entropy gives 
rise to a reduction of the negative polymerization entropy whith, at | 
sufficiently low temperatures, may even ¢hange its sign, In this cas@, 4 
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Polymerization of Asetone : s/o20/60/1 31)/005/014/025 
i BO16/B054 
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polynerization accompanied by a negative thermal effeat would be possible; 
Guided by such considerations, the authors attempted the polymerigzatidn of 
acetone on the double bond C==0 by their method (Refs. 5-7). The experi- | 
ments were carried out in an apparatus and by methods of Refs. 5,6. The 
initiator used was metallic magnesium whose vapors were slowly condended 
in vacuo together with vapors of carefully dried acetone on 4 surface) 
cooled with liquid nitrogen. The ratio acetone : magadsium was about | 

200 : 1. A vitrified molecular layer of an acetone-magnesium mixture was 13 
precipitated as a condensate on the cooled wall. With growing thickneda cf 
this layer, the temperature of the surface of this vitreous per fimdlly. 
reaches a value at which a spontaneous process of coordinate/regrouping 

of monomer molecules is setting in. In the absence of initiation centdrs, 
this process would lead to a crystallization of the ménomeria glass. An 
instantaneous polymerization sets in, however, due to ithe mobility of; 
particles originating in the phase transition "disorddr ~ orier". The: 
same phenomenon is observed in a gradual temperature increann of the! wall 
used for the condensation. This leads to the formation of thy acetone | 
polymer, an elastic white substance which is soluble in ita own monomer. | 


Polyacetone is very unstable at room temperature, and decomposes into, 
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AUTHORS: Kargin, V. A., Kabanov, V. A., 2ubov, 'Vs Puis...Rapisoys1.M, 
TITLE: | -—-Indtdation of low-temper:ture polymerigation in eystens; 


that have been obtained by the molecular’ beam method § 5 | - 


: ‘ 


PERIODICAL: Vysokomolekulyarnyye soyedinentya, v- 35 no. 3, 1961, zi 
426-434 ees 


TEXT: In earlier papers, (Ref. 13 Vysokomolek. poyed. 1, 265, 19595 
Ref. 2: Vysokomolek. soyed., 1, 1422, 1960; Ref. 33: | Vysokomolek. | | i 
spyedineniya, 1, 1859, 19593 Ref. 6: Vysokomolek. spyed. 2, 303, 1960, - 
Ref. 4: V. A. Kabanov, Thesis, Moscow, 1960) the present authors showed © 
that a few monomers when condensed together with metals, inorganic salts, 
or oxides may enter polymerization upon a cold’ surface at the melting 
temperature or even below it. When the usual methods are used, these 
substances (metals, salts, oxides) are absolutely inert, {t was the | 
aim of the present investigation to disclose the initiation in these | 
systems. A) The systems monomer + metal; Rapid, explosive polymeriza-_ 
tion was attained by simultaneous condensation of vaporized magnesium and 
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acrylonitrile, methaorylonitrile, methacrylate, dsopropylacrylate, ne thy}: 
methacrylate, acryloamide, nethacryloamide, putylester of ethylene Bul- 
fonic acid, dibutylester of vinylphosphinic acid, fornaldehyde, acetalde- 
hyde, and acetone upon a surface cooled with liquid nitrogen. The authors 
employed the arrangement shown in Fig. 1 in order to axplain this mechan- 
iem. This apparatus may reduce the overlapping of both molecular beams 

in the gaseous phase in the case of simultaneous condensation of the 
monomer (1) and magnesium (2) upon the cooled surface (3). It was found 
that in this case a polymer does not form. Thus, polymerization takes | 
place only when the vapors interact. From epr spectra it was found that: 
free magnesium-organic radicals form when magnesium aad agrylonitrile : 
vapor are condensed simultaneously. The analyses showed that the poly~ 
acrylonitrile formed under these cireumsatances contained Mg which could . 
be extracted by hydrolysis with diluted HCl. In this case, the molecular 
weight (130,000 and 410,000) dropped to about half of its former value. 
From this, the authors concluded the following course of the reaction: 


Mg~CH,-CHCN + (n + m)CH,=CECN —~ (~Cit-QH-) Ma (-CH a FE) gg 
. CN ON 
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Further experiments showed that also atomic hydrogen. initiates the poly~ . 
merization of acrylonitrile, methyl methacrylate, and: styrene. When - 
Mg was heated on a tungsten spiral up to 2500°C it reacted also with 

less active monomers, 48 vinyl acetate. In the same way Zn, Cd, and Hg 
could be activated. The authors assume that, similar to the results. 


obtained by Steacie (Hef. 9: see. end of abstract) and Laidler (Ref. 10: 
see end of abstract), initiation is due to the excitation of the metal 
atoms: CH, =CHR+Me* —*+» MeH + CH#CHR. Lead or tin vapors do not initiate 


the polymerization of acrylonitrile, but he hinders 'it when Mg is present, 
due to’ an addition of the free radicals. B he syote am oT pat | 
and, monomes + ofide: “Joint condetsation of mole ular pees atyrene, 


a-methyl styrene, or isoprene with water-free BeCloy ‘ZnCl 5, TMCl,, and of 
the first two compounds with Hos leads to a rapid polymerization near | 
y me 


the melting point of the intense colored molecular mixture. The Porma~ 
tion of x complexes with double bonds is characteristic of the mentioned 
organic compounds. They only initiate the polymerization of monomers 
which contain a dense electron cloud at the double bond. ‘:The. authors 
assume a cationic mechanisn, according to A. R. Gantmakhér and S. S, 
Medvedev (Ref. 11: Vysokomolek. goyed. 1, 1331, 1959). Perfect crystals 
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: “al ao oan 
whereas polymerization could’ 


be brought about at: room temperature. through yacuum-vaiporized crystal | 


films containing enough surface defects. 
the polymerizati 
ever, with negatively substituted monomers, 
tion oodurred below the mel 
joint condensation, when the salt 
This process is explained by a partial 
non-atoichiometric metal atoms in the 

centers which initiate 
monomer and forming 

of the F center (2.2 
(4.3 v for a kK atom), 


an anionic radical» As 


on the ratio of the aggregation rate of the 
to the rate of polymerization. 

homogeneous to heterogeneou 

cases inveatigated the proo 


NaCl and 
on of monomers with electropositive substituents. 


ting point of acrylonitrile 


KCl do not initiate 

How- 
as acrylonitrile, polymeriza~ 
tn the case of: 


was heated by means: of a tungsten spiral. 
dissociation. | 
lattice are forming, and thus F 
polymerization by giving their electron to the 


Small regions with: 


the ionisation potential | 


y for KCl) is.lower than that of a free atom 
these F centers are intense initiators. The . | 
phase of the catalysts and initiators of the 


investigated systems depends 
molecularly dispersed catalyat 
transition from’), | 
In all the | 


the nature of the monomer and of the catalyst of 
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4 figures and 17 references: 14 Soviets bloc and .3 nortoviebsbloe. 
The 3 references to English-language publications read as follows: ||: 
P. F.:Onyon, J. Polymer Sei., 37, 315, 1959; 5B. Ww. R. Stacie, Atomic. 
and Free Radical Reactions, N. eee 1946; K. J. sek al Je ‘Chem. Phy. 
415, 712, 1947. 4 a 
ASSOCIATION: Moskovskiy gosudarstvennyy univebattes: ‘tw Me Y. Lomonosova 

(Moscow State University imeni M. ¥. Lononoso7) a 


SUBMITTED: ‘August 1, 1960 
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AUTHORS: Kargin, V. A-, Academician, Kabanov, V. A., Zubov, Ve P.j 


and Zezin, A. Be . 8 
TITLE: Polymerization of acetonitrile and other nifiriles . 
PERIODICAL;  Akademiya nauk SS8R. Doklady, v. 139) no. §, 1961, 605-607 


TEXT: The authors proved the possibility of adding another multiple bond 
(c=N) to the bonds undergoing polymerization, Thia is possible when | 
applying the principle of preliminary ordering of the monomer molecules. 
Thus, the formation of a new class of polymers having cdnjugated bondas in 
the principal chain becomes possible. For this purpose, the authore used 
nitriles (acetonitrile, propionitrile, tolyl nitrile, béntonitrile, 
trifluoroacetonitrile, and others). Under standard conditions, © | 
polymerization of these compounds on the C&N bond 19 not possible, because 
these bonds should form a C=N- and a C~N bond each, In this case, a heat 
absorption of about 11 koal/mole would be caused (M. Khi Karapet'yants, 
Ref. 2: Khimicheskaya termodinamika (Chemical the reuayaanica) M. 1953), . 
without considering conjugation energy. The latter energy, which is | 
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released in the formation of the bond system ~C=N—C=N—... would, at 
peat, cover the deficiency mentioned. In this way, ‘the ‘thermal effect of 
the reaction would be nearly zero. However, the jransition from a liquid 
monomer to a solid polymer is always accompanied by an entropy decrease 
(AS<0) (with a change of heat contents AH=—Q@Oand ASCO the change of 
{sobaric-isothermal potentials AzZ=#jAH-TAS>O). ‘The authorea have ordered 
the monomer molecules in solid complexes which are readily formed by | 
nitriles with such coordination-unsaturated metal halides as ZnCly,y BeCloy 


TiCL), AlCl,, SnCl,. These complexes are orystalline su butanses of 
constant composition (usually MeX °2RCK). During their formation the . 


entropy of the system is essentially decreased. There is reason to 
believe that the monomer molecules in these complexes form packings 
favoring their combination into molecular chains. ‘Heating of these 
complexes to 180-350°C in hermetically sealed glass ampoules or in the. 
autoclave in the absence of moisture and air oxygen resulted in polymeriza- 
tion of Si ordered nitrile molecules with the formation of conjugated 


oom aN—-¢=¥N- =N—-... chains. In this process) the ‘metal halide 
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plays the part of agents which displace the chemical monomer-polymer 
equilibrium in favor of the polymer formation. After polymerization the 
inorganic salt can be washed Out by water, ammonia, ‘or acids. Other 
experiments (heating of nitriles in which only small.quantities of: the. 
above-mentioned salts are dissolved, 10,000 atm pressure) are unsuccessful, . 
since they lead only to the formation of cyolio trimers. The above- 
mentioned structural formula of polynitriles is confirmed by data of 
infrared spectroscopy (Fig. 1). According to the anthors' opinion, : 
polymerization proceeds step by step. The molecular weight of the © 
polymer increases with time. fhe yellow, low-molecular, water-soluble ; 
products forming at first gradually become dark brown and black. Fron 
the acetonitrile complex with ZnCl, heated to 250°C'for § hr, a dark. 
brown powder is formed, which is sdluble in dimethyl formamide. Further 
heating yields polymers that are soluble only in concentrated (formic, : 
phosphoric, sulfuric) acids. After 10 hr and more, vlack insoluble 
polymers are formed. This is confirmed by the increasing viscosity, of . 
polymer solutions in H,S0,- Similar relationships tan be noted when | 


increasing the reaction temperature. On the assumption that each of the 
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polymer chains in the complex increases step by step independently of the 
other chains, the change of the polymerization degree (P) in time (t) can 
be written as dP/dt ak or Pwekt, where, in first approximation, k oan be 
assumed as a constant depending on the temperature and structure of the: 
complex. The intrinsic viscosity is related with P by (4) = Ke%. For very 


hard aren such as polynitriles, «is probably wi Therefore, 
(y]& x? Kt? =Kt?. In fact, the experimental function [n] of t? can be 


described by a sist ohs line which is extrapolated up to the origin of the 
coordinates. Polynitriles exhibit a high thermal stability, semi- | 
conductive properties, and the electron paramagnetic! resonance spectra — 
characteristic of polyconjugated systems. The electrical conductivity of 
polymer powderg changed within wide limits with good. reproducibility: on a 
change of the polymerization temperature. It inereaseg with increasing | 
time and temperature of polymerization. For a temperaturé increase | 
between 20 and 200°C, conductivity ia rigorously changed according to the 
equation o=0 e ~B/RT The activation energy of electrical conductivity. 
decreases with increasing time and temperature of polymerization betneen 
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; - 0.35. and 0.2 ev. From the increase in Ooe the authors conclude that : 2 1s 
. -gompensated effects" are absent. There are 3 figures, 1 table, and bie 
. 5 references: 4 Soviet-bloc and 1 non-Soviet-bloc... |The yeference +o - 2 
: the English-language publication reads as follows: dt. J. ‘Emeleus, i oe 
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‘AUTHORS t Kargin, V- A-» Academician, Peis E A., Zubov, V. Pes 
Papisov, tT. Me> and Kurochkinay G. Te: _f oe 
TITLE! polycondensation of acetone __y other sarvonr -contal ning 
compounds hit 


bs 34 
PERIODICAL: Akademiya nauk SSSR. Doklady, ¥- 440, nos t> 1961, 122-124 
TExTs The authors produced highly stable nigh-molecular polyviny Lpnes on 
the basis of ketones and aldehydes (acetones 1,1 1110 -ttit tee aceton4 $ 
acetophenone} acetaldehyde» and others)» These gubstances were g sjacted 
to polycondensation in the presence of comparatively large amountd of | de- 
hydrating catalysts such as ZnClo»s BeClo: or TiCLy> which are capable. of 


forming complex compounds with molecules of monomers The order of. Le 
monomer molecules in guch complexes permits extansive polycondenshtion 
processes: In previous papers, the authors showed (vypokonolek+ soyed-s 
1, 265 (19595 4 4059 (1959)5 2 


—_ 3 i i 
Macromolecular Chemistry> section 2, M., 1960) Pe 4533 V+ Ae Kabdnov» 
Dissertation for the degree of candidate, Me» 1960) that the ordered 
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an ee fet seit i 
position of the monomer molecules may lead to very high, often explosive 
polymerization rates of solid monomers, even at very low temperatures. | 
S$. M. Skuratov's data (A. V. Volokhina, G.. I. Kudryavtsev, S. M. Skuratov, 
A. Ke Bonetskaya, Internat. Symposium on Macromoletular Ghemistry;) ; 
Section 2, M., 765, 1960, p- 465) indicate that this order must have,an 
effect also upon polycondensation. The authors achieved the polycondensa- 
tion by heating the reactant mixtures in sealed glats ampuls or in an | 
autoclave with exclusion of atmospheric oxygen to temperatures from: 70 ‘to 


2500C. This reaction can be represented in a general form by the equation: 


R 
~H,0 he 4 = 
n Cam ese In this reaction, acetaldehyde produces poly- 
: i : ; H t ‘ : 


, CH, lei: | 7 
acetylene, acetone produces polymethyl acetylene, acetophenone produces 
polyphenyl acetylene, and so on. The polymers obtained are dark-brown or 
black powders with increased heat resietance characteristic of high- | 
molecular, polyconjugate systems. They display senicondactor properties 
and characteristic epr spectra. The solubility of polymers in organic 
solvents, such as acetone or benzene, depends on the degree of polycon- 
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densation; they are soluble at low degrees but unsoluble at high degrees. 
The degree of polycondensation and the yield of solid polymers rise with 
increasing amount of catalyst, temperature, and reaction time. The struc- 
ture of polyvinylenes is confirmed by infrared spectia. The spectrum of: 
polymethyl acetylene (obtained from acetone in the presence of anl,) 


has many features in common with that of polyacetonitrile which, according 

to its structure, is related with polymethyl acetylene. A wide, intonsive 
band at 1593 em”! corresponds to the absorption by the system of conjugate 

C=C bonds. The bands at 1352 and 1380 om may be asoribed to symmetric 
deformation vibrations of CH, groups. The band at 960 om?! corresponds | 

to nonplanar C-H vibrations in the principal chain. An extensive poly- 
condensation of carbonyl-containing monomers can be (btained by previous: 
ordering of monomer molecules in complexes with metal halides unsaturated 

with respect to coordination which simultaneously play the part of de- 
hydrating catalysts. Thus, various heat-resistant polyvinylenes of a ; 


considerable molecular weight can be produced. Ther are :1 figure, | 1 
table, and 11 Soviet references. 
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AUTHORS: Ayzatullin, T. A+, Voronkov, V. G., and Zubov, V. Ps»: 


ie eeeeeennenmntcemnbamenememmenmateta | 
TITLE: Dependence of the limiting pressure of the explosiveness 
of gaseous hydrazoic acid on the spark pulse intensity | 


PERIODICAL: Akademiya nauk SSSR. Doklady, v- 140, ok Gy 19645: 
1356 - 1357 : mo ‘ 


TEXT: It is assumed that the limiting pressure of the explosiveness 

drops with increasing spark energy and ‘then reaches A constant value. This 
is explained by assuming the occurrence of two different ignition mechanisms 
(L. N. Khitrin, Fizike goreniya i vzryva (Physics of combustion and explosion 
explosion); Mey 1957). It is shown in: the present paper ‘that these | 
assumptions do not hold for gaseous hydrazoic acid, — In this case the 

limiting pressure was found to decrease continuously with increasing spark ‘ 
pulse intensity. The experiments were carried out in an .1t-cm diameter Kr 
spherical glass vessel. Fused-in electrodes gave a 5 mm spark gap in the - : 
center of the vessel. The electrodes were connected to an auto-transformer 
secondary, while capacitors of defined capacitance ware discharged over the 
era Hydrazoic acid was prepared by the reaction of pure stearic acid 
Card 1 


eT ae ' ee 
bi did iid Tis cat ba tft wastinist ai cg 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610005-6" 


“APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610005-6 


Sf UO LEER BLE Se LT eta rane paramnee tess eres = 


(wos 
Dependence of the limiting pressure... BiGy ator 


with sodium azide. The tests were carried out at room tenperature. | 
Result: The logarithm sa limiting pressure P of .the explosiveness is 


-a linear function of 4/0°° 2 (c¢ = capacitance). Fig, 1 gives Pas a. 
function of C. Another test series was carried out with a mixture of 25g 
hydrazoic acid and 75% calcium-chloride dried air. The results may) be 


expressed by log P = A/c” + B, where A, B, and n are constants dependent, on 
142/n ~ A/T, + B derived by 


N. N. Semenov (N. N. Semenov, Tsepnyye reaktsii (chain wausciene, Ms 1934) 
for thermal self-ignition evidently represents a mort general. rule 
applying not only to oxidation reactions and thermal’ self-ignition, . but - 
also to decomposition reactions and spark ignition of widely varying : 
explosive systems. There are 3 figures and 8 references: 6 Soviet and 

2 non-Soviet. The reference to the English-language publication reads as 
follows: M. V. Blance, P. G. Guest, G. Elbe, B. Lewis, Ji Chem. Phys., 15 
11, 798 (1947). 


the respective mixture. The expression log (P/t 
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ASSOCIATION: Moskovskiy gosudarstvennyy diivetattet toe M. v. Lomonosova 
(Moscow State University imeni M. V. Lomonosov) | : 


PRESENTED: May 24, 1961, by N. N. Semenov, Acadeni chan - 


SUBMITTED: April 18, 1961 
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AUTHORS: Kargin, V. Aw; ACademicizi, Kabanay, 1 Aes Papisov, I. Mey ' 

and_Zubov, V. P. 
TITLE; Role of phase transitions in cee ee haters os 
. golid monomers ae 


PERIODICAL:  Akademiya nauk SSSR- Doklady, v. 141, no. 2, 1961, 509-392 


TEXT: The problem of rapid polymgrization in solid atate at low Ree 
tures 48 dissussed. A 0.03 mm thick layer of acrylonitrile | (melting | point 
~83°C) and magnesium ts 00 : 7) was condensed in vacud onte & gluss plate. 
which was plased a+ the face of a copper cylinder cooled with liquid Noe 
The condensate was a crystal-clear film. Aftar No was removed the copper 
cylinder was alowly heated (2°C/min). Tou para ture Wag measured with’ =. 
thermorsuples, and the thermogram (Pig. 2) was recorded by an 3NN- 09 : 
(EPP-09) electronic voltmeter Samples activated with Mg underwent 
explosive polymerization either at -760°C or at -135°C. The degree of 
conversicn wag 100%. At these temperatures, the theraogram of non- 
activated acrylonitrile shows exothermic effacts. The effect observed at 
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160°C is ascribed to the crystaliization of monomex glass on reaching _ 
Tamman temperature. The effect observable nt -135°C, and the reason why: 
polymerization atazts oncs at -160° and once at ~135°C, are still x 
unexplained. At -135°C a secondary, additional origntation of the —_ 
resulting microcrystalline substance might take plage. The two transiticna 
are irreversible. In methylmethacrylate and Mg condensed onto a glass 
aphere which was soled to -75°C (apparatus described in YVyaokomolek.' 
soyed.; 1, 265 (1959)), the polymerization process in polarized light 
could be observed due to birefringence of the crystals, At this tempera. 
ture, the molesulas could already migrate and add to the forming ct 
crystallization nuclei. Spherolites were formed, The characteristic. 
Maltese sross sould clearly te seen. In thig systen, slow: polymerization 
took place. I+ began at the edgea of ths spherolitesiand in fissuras. _ 
Shifting of the erystal - pelymer interface could be wbserved with the aid 
of birefringence which vanishad during polymerization, Contrary to Ne HN. 
Semenov's hypothesis (Khimiya i tekhnclog:ya polineroy, no, 7-6, 196 
(1960)) that rapid polymerization takes place preferably in ideal 
crystals, experimental data showed that this effect onvurs:in defect 
Crystals while ideal crystals polymerize slowly. Lattice deferte are: 
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7H Pee : | 
produced in the latter by the growing polymer chain and calae disruption ! 
of it. Reactivation is only possible after relaxation of stress. These: 
processes occur at interfaces and can be accelerated by factors which 
facilitate the regrouping of monomer molecules, e.g. adsorbed layers. of. 
solvents. Rapid polymerization takes place if easier migration of defects 
4s possible. This 18 the case with phase transitions in which the 
molecules. become mobile. A paper by E. I. Addrovich (DAN, 436, 117 /(1961)) 
4p mentioned. There are 2 figures and 14 references: 11 Soviet and 
3 non-Soviet. The two most recent references to English-language — Ceara 
publications read as follows: A. J. Restaino, R. Bi Mesrobian et al.y 
J» Am. Chem. Soc., 76, 2939 (1956); T. A. Fadner, Hi Morawetz, J. Polymer 
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i; AUTHOR: Zubov, V. P.3 Terekhina, |. P.3 Kabanov, V. A.;, Kargin, Ve Ae 


er TITLE: ‘Polymerization of benzonitrile 7 : 
| goURCE: Geterotsepny*tye vy*sokomolekulyarnyye soyedineniya (Haterochaln macro~ 
solceulat compounds); sbornik statey. Moscow, Izd-vo “Nauka,” 1963, 147-153 


i 


‘ TOPIG TAGS: polymer, benzonitrile, titanium tetrachloride, boron fluoride, 
-" gine'chloride, polymerfzation kinetles, polymerization mechan| si, benzonitrile 
polymer, benzonitrile trimer, polymer spectral analysis : - 
' ABSTRACT: Spectally purifled benzonitrile (b.p. 191.3¢/760 mn, n22-5 #145310) 
was polymerized In a serles of reactions, mostly with titanium tetrachloride 
(1340/735 mm) as well as with zine chloride or boron fluoride, to datermine the 
mechanism and kinetics of the polymerization process. The structure of the poly~ 
' merization products Is analyzed in terms of the results of an: Infrared spectral 
i analysts (see Fig. 1 In the Enclosure). Polymerization In tha presence of HPO; 
N ¢—sIN ade 
*. PTIGUX] H, (TIC X]~ 
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: graphs, 1 illustration and 6 chemical formulas. 
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Fig. 1. Infrared spectra of benzo- 
nitrile monomer (1), trimer (2) and 
polymer (3); ordinate = transmission. 
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AUTHOR: zubovy. Ve Pes Zakharenko, Ye. Tel Kabanov, Ve. het Rereiny 


TITLES Aliphatic nitrile polymerisation ; ee : : 


SOURCE: Geterotsepny*ye vy *sokomolekulyarny*ye layed seentpa i 


. (Neterochain macromolecular compousde)s sbornik ptacey. ~Hoscov, 


Izd-vo "Nauka," 1963, 186-191 7 fy 
TOPIC TAGS: organic semiconductor, sentconductiin polymer, 
polynitrile, electrical polyacetonitrila, proplohierile : 


ABSTRACT! Semiconducting polymers have been svabeeed by the poly- 
merization of propionitrile and capronitrile as complexes with = : 
znCl, and ZnCl, or: TLCl,,respectively,. The purpose of this, kesdarch ' 
was to obtain desibis and procagssable conjugated polymars. which would — 
retain the electrical properties of such polynitriles as poly. i 
acetonitrile and polybenzonitrile, The complexes were prepsred by : - 
mixing stoichiometric amounts of specially purified monomer and nétal” 
chloride in the absence of. atmospharic moLetures: The solid Sonehen _ 


Cord 1/3 ae oe eee 


eee cae a hens cece ap enn encore apn taemeeemaneifegenennanensennysaeneSat AN EIS 


sekatas bripiae aa pea i TT GS pape Fr | | ouvee | Se | Pes Fk | te resssessess arsrters ssactearrramenseterttery — — 
Pecemayein (CURE RAREST Ser ST OO Oe A qevitin dies ete mite sent i wi i a i eh ee 
teed oe Td ae 


rye 
bE ak Sees AEE eee Sw Cee ea cee rt PES PEEP TRMIGESUSHIDEDOR SibGt! UTA ee sit 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610005-6" 


"APPROVED FOR RELEASE: 09/01/2001 


a 


CIA-RDP86-00513R002065610005-6 


~xccesston WR} ATSO34005 


was pkaced in ampuls 
and heated to 150—-300C. 
and low-molacularqweight produc 


nding upon 
ts were 


i 
Depe 


‘ 


APPROVED FOR RELEASE: 09/01/2001 


which were then evacuated 


aol i 

7 

topos t : i 
id Loe oe . i 
He as fo : 

| eee ee Meu 

A Se oy i 


_ pe cne tp eesieeed fed dateees an seb omee we ron see ere wooeewes «ood 
t . : } t 


iil ae 
: |! i 


te high vacuum, sealed, 
étion tonditions, high- 
On the basis of IR 


the rea 
obtained. 
was assigned to the howe 


. 
‘ 


t. 
and UV spectra, the following structure 
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| The trimer is probably an intermadiate in the reaction which proceeds © 
|; through tha formation of macromolecules having @ linear systete o eee 
| conjugated Cen bonds. It wao found that in contrast to polyacete= 
| nitrile, the presence in tha conjugated backbone of | polypropinnitrile 
is | and polycapronitrile of long aliphatic. pendent groupe, results in the . 
& | foraation of readily moldable and even fusible products which cereals: 
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suffictently high alectrical conductivity, Datermination of elactri=: 
- -| eal conductivity was carried out for pellet gdmpleb ‘at different tem. 
peratures in air or in vacuum. A pronounced compengation effect was, 
: observed, 1.¢@., the preexponantial factor rosa with the activation | e 
energy. ‘The electrical conductivity at 20C ranged from 8.13 x 10712 | 
to 1.5 x 1077 ohm~! cm7!, Hence the combination of relatively high ie 
electrical conductivity and the presance of the compensation effect 
i was observed for conjugated polymers. containing nitrogen hetero atoms 
| adn the backbone with hydrocarbon pendent groups. The cause of this 
\ phenomenon requires additional invastigation, Origs art, haets 3 
| tables, 3 figures, and 3 formulas. a i heer 
ASSOCIATION! Hoskovekiy gosudarstvenny*y universitet in. He Ve’ 
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; rmodynanice of: poly- 
' ae eae ta? ea 
SOURCE: ; Ref, sh. Khimiya, Abs. 17872 ‘ 2! 2 og : 
REF SOURCE: zh. Vees. khim. o-va im D, I, Mendeleyeva, v. 9, ro. 6, 1964, 620-629 
TOPIC TAGS: polymerization, depolymerization, heat of polymerd sation, thormodynamic 


process, thermodynamic property 

ABSTRACT: The general problems of the thermodynamic theory of polymerization (PM), 
the thermodynamics of crystallizing polymer formation, the thermodynamics of polymers 
of crystalline monomers and the thermodynamics of PM monomers, bound in stoichio~ . 


“metric complexes with other substances were atudied. Sone equilibrium characteristic 
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sense, even 4ndividual pacromolecules in a solution can be considered as parts of a 
and the PM, as a peculiar phase transformation.” The effect of forming 
PM thermodynamics for the ‘gases where the nelting — 
lower and higher than the upper limit 
polymer tem character he corresponding amorphous polymer, is 
analyzed. an this case irreversible polymer orystallisation increa- 
f the polymer. It 4g algo shown that binding of 
with other substances brings qualitative 
¢c acteristics, and in & series of cases, 
permit ular substance preparation of 
which, or hindered by iq character- 
jatics. 2 Bean me 
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AUTHORS: Kabanov, V-A.» Candidate of Chemical Soiences; Zubov, V.Ps 
TITLE: Hew methods for polymer synthesis by polymerization 


PERIODICAL: Zhurnal vsesoyuznogo khimicheskogo obshchestva im. D.I. Mendeléyeva, 
v. 7, no. 2,'1962, 131 - 140 E 


TEXT: Methods for stereospecific polymerization and new polymers: publ ised 
in literature are discussed, citing in general investijcations ‘carried out by the 
Italian team of G. Natta. The scope of the present discussion is to indicate 
correlations between basic principles of processes in biosynthesis of macromole- 
cules and those observed in syntheses of polynier materials. . Consequently there 
could be discovered model systems imitating steps of dnmplex biological: provesss 
and allowing a better understanding of their nature. Several examples demohi- 
strate that regular polymers with differant structural properties can be synthe- 
sized by stereospecific polymerization from the same monomer using different 
stereospecific catalysts. Thus, new possibilities are given for polymer chemis- 
try by employing the principle of structural selection in the production of new 
polymers from well known monomers. This principle is.also realized in Living | 
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cells in the formation of macromoleailes from a minimurt number of initial sub- 
stances. It was assumed that the crystalline surface of the catalyst okays the 
role of a matrix in stereospecific polymerizations . This assurption seers td be 
erroneous according to observations made in homogeneous media. However, tha 
present authors hold that the stereospecific catalyst has the function af a sin- 
gle element of a matrix in the formation of simple regiilar sequences of ‘chains 
in macromolecules. So, more complex regular sequences |could probably be foxined 
by means of a more complex series of such elements. More advanced results were 
obtained until now in an improvement of specificity of) the "matrix elendnt" of a 
catalyst by preparation of optically active catalysts and forniation of optically 
active polymers from monomers without asymmetric centers. A further development 
in the synthesis of optically active polybenzofuran (carried out by Natta, et al) 
would be a catalytic system capable of a selection similar to the "key and Lock” 
principle which is coharacteristicfor ferment processds} Formation of oriented 
fibrous structures was effected experimentally by meanis of radiation polymeriza- 
tion and formation of canal complexes. Another characteristic of biocatalysis — / 
is a specific shift of chemical equilibrium. This phehomencn was also observed 
in organic synthesis and is effected by orientation of monomer molecules in po- 
lymerization processes. Thus Soviet investigators polymerized solid frozen ace~ 
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BU20V,, Vasily Timofeyevich; 33 


(Principles of industrial meci ee 
echenization and automat 

Osnovy mekhanizatsii i avtomatizatsii proizvodstva, ie 

skvay Vysahaia shkola, 1964, 197 ps (MIA 17411) 
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1. ZUBOV, Eng. V.7, 

2. USSR (600) 

4. Standards, Engineering 

7» Standardization in the service of the godiur ae Homlends: (Prom 


the work experience of the Mytishchinsk Inst) 
*e tru . 
mash., 32, No. 9, 1952. sti mene Plant), Vest. 
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SIL'CHENKO, Serafin Semenovich; ZUBOV, V, T., inzh,, hadehngy. red.; 
GLAZKOVA, Ye.I., red.;: NESMYSLOVA, L.M., tekhi, red. 


(Mechanization and automation of fitting and ansenu) : 
and ‘assemblin 

Mekhanizatsiia 1 avtomatizatsiia sinsaniscbbieccnarih ee 
tsi. Moskva, Proftekhizdat, 1962, 147 p. (MIRA 16:4) © 
(Machine-shop practice) (Automation) i. Rise 
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(Corn(Haize)-Harvesting) (GonbinonAgricuttura sachinany)) 
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ZUBOV, V. V. 


Potatoes i 
‘ d es H i : iy 
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ZUBOY,, Tel tes 
Cultivation of beets on alkali soils, Biul. Olay. bot. sada ua 


73-7 '5lh, (ERA 3): 


1. Botanicheskiy sad Akademii nauk adc A mn, 
(Beats) (Alica 14 landa) 
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ZUBOV, V.V., kandidat dlologicheskikh nauk, 


a and sugar beets on solonets soils. Prtroda by no.2198+101 
5 (Vana 3) 


. Keunasekiy botanicheskiy sad Akademii nauk Ls tobetcoy SER, 
(Beets). (Solonets soils) 
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ad : 2 Bee eh iuweale 2 : ee ms i 
; TITLE: Temperature investigation of Co-ferrite magnetostric 


- SOURCE: — LVUZ. Fizika, no. 2, 1966, Lotto . 


fon | 


| 
} 
ABSTRACT: Magnetostriction A and’ coercive force il, were invistigak 
~ specimen whose composition was close to CoFe 20), (Co203, 40.91% by 
59.08% by weight). The specimen had the form bf a rod to thiitred ft the ends’ 
(d= 5 mm, 1 = 100 mm). The preliminary annealing of the chirge listed 3 he at 
900C. The specimen was also annealed for 3 hr but at 12306, The: spectmen was 
investigated at-.temperatures ranging from room temperature te Curile point, Tha | 
relative error of A and H, measurements did not exceed 5%. ‘Temperiitires wer deter~ 
mined with an accuracy of *1C. Analyain of the isotherms ) dhowed’ that they depend 
on temperature to considerable degree. The investigation detionstrated that the use 
of Co-ferrites as high magnetostrictive materials is possible only at temperatures ; 
near 200C, where at a sufficiently high value of |A,| the rasiduak napgnetostriction |— f 
is practically equal to zero, while H, is low. Orig. art. haat 5 Fiipures. {OW} |2- ug 
im. | SUB CODE; 09/ SUBM DATE: 1éMay64/..ORIG REFt OOS/ OTH RMF: 002) )0) 08 f | ooh iy 
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ORG: Rostov-on-Don Institute of Agricultural Machinery Building (Rostovskiy=na-Dony 


.Zation. 


institut sel'skokhozyaystvennogo mashinostroyeniya) ee. 
> \ OV Pe a 
TITLE: Dependence of the Hall effect of the € and A phases of cobalt on the magneti- 


Uae . 
Hl 


SOURCE: IVUZ. Fizika, no. 3, 1966, 176-177 


TOPIC TAGS: cobalt, phase transition, crystal lattice structure, magnetized structure 
magnetization, Hall effect : nee 


ABSTRACT; The purpose of the investigation was to determing the’ effect of ‘the ¢ + 
transformation on the magnetization dependence. of the Hall emf. A forged cobalt 
sample was prepared in accord with a procedure described by N. V, Volkenshteyn and G, 
+ Fedorov (FMM v. 2, 2, 377, 1965). The sample dimensions and the arrangement of the 
leads were such as to ensure homogeneous current distribution through the semple sec~ 
tion. Plots-of the Hall emr against magnetization were experimentally obtained at 
temperatures ranging from 210 to 605C, which includes the € + transition temperature 
and turned out to be strongly nonlinear, in spite of published statements to the con~ 
trary. The shapes of the curves are similar above and below the ‘transition tempera~ 


e : by 
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L 0936667 
ACC NR: AP6023425 


tu@e, in spite of the fact that the hexagonal lattice of the cobalt paccias! sunte seal 
both the magnetization and the Hall effect, taken. separately, experience changes on 
going through this point. Orig. art. has: 1 figure and 1 formila 2 
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‘ACCESSION NR; AP3005509 


fe 
AUTHCH: Zubov, Ve >5 Chistyakov, P.N. i: ci ¥0 ; 
3 orp SRE ; : Pod <. H 
slasma densities 


WITLE; Comparison of tha microw 


 SouRen: Zhinmal ‘tekimicheskoy fizint, 
"OPIC' TAGS: plasmat diagnostics, Langmuir probe, microwave ahsozptioa, electron 
sensity oF : area 


ee i : a: : 
Ee pa ig 
the two diagnostic methods, tie eLeatron density in 


rBSTRACT: In oxdar to compare 


sae ‘4 
she positive coluin og a steady mercury-Vvagor discharge was; monstwed With a plant 
Langmuir prove an. by microwave absorption. ‘The discnarge Was contained in b glass 
i is le 
, hot oxide-coated 


tube 54 mm in diaacter, the electrode separation boing 320 hah. 


cathowle was empieyed. The gas pressure Was controlled by adjusting the temperature 


of a side tube cortaining liquid moreury. ‘The Langauir prale was Son in gipseter, 

0.3 ma thick and 4as Located in the cantor of tho tube 120 ma trom the anode vith 
ta Hi . i 

its plane parallel to the axis. Curves of olectvon density versts: discharge cure 


sent at constant pressur 


e, obtained iu the usual way by anflys..8, of the probe char- 
neteristic, were Linear for discharge currents greater than O.3.A. The microvave 
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L 18482-63 : — i < : 
ACCESSION NR; APZIV0G5O9 i ee ail 
Poe i re i. . 
waganecnents ware mado at gix wavelongtis Zrom 2.3 em to 4) ig cn. The dischar(:o 
tube was located between two waveguide matching sections and: the | ‘attenuation tras i 
adctermined at a fixed wavelength while the dipehg~ ge current was varied. Smali va- 
riations in the attenuation (amounting to 3-5 db and showing maxima: and mininh) wre 
observed at low cischarge currents hese variatipns were gansitive to tunin(; but 
the large attenuation indicating critical density was not., ‘tthe curves of elebtron 
density versus discharge current obtained fron these measure: tonts wore linear. The 
ranges of curxvunt in which the two types of measurement were possible did not! over~ 
lan: To compare the two metheds, the density-current relations for fixed ges! pres 
sures were extrapolated linearly to a common current and two curves: of density ver~ 
SUS [aS pressuce, one Zor cach method, were coustructed. Tese tio curves ag vee | 
well (within one ane! fox gas prossures velow 1.5x1072 an Hg, but thoy deviate: con 
siderably trem ecch other above this pressure, \t 41072 ma Hg the density, ‘obtain- 
ad. from the micrcwave measurements oxceeds that obtained with the! probe at about | 
15h. "Yn conclusion the authors convoy their gratitude to Professor BLN, ni itd 
aud vo Docant_V.Ye.Golant for consultations on probloms ibaa at the Works! f 
Orig.art.has: 1 iormula and 7 figures, 
ASSOCIATION: none - 7 eg ad 
SUBMITTED : 07Jul62 DATE ACQ: 06Sap63 ¢ ENDL: 00-- | 
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2UBOV, ¥. V. 4 ee oe 


USSR/Physics ~ Magnetostriction AL Apr 50 : 
Alloys, Nickel zo 


"Magnetostriction of Ni-Mn Alloys in Longitudinal and franwvange Fildes,” Dd. ne 
Volkov, V. V. Zubov, Sci Res Inst Phys, Moscow State U iment Me Y. Lottonosov 


"Dok Ak Nauk SSSR" Vol LXXI, No 5, pp 863-865 ay 

Experiments on the 2d rule of even effects in waniicaciatina of Min alloys. Rule 
states: Longitudinal effect in saturation depends upon the trahsverde; and if in the 
anisotropy tensor terms higher than 2d order are small and the pearaprocess, magnetic 
and crystallic texture are absent, then longitudinal effect 1s opposite to transverne 
and twice as great. Submitted by Acad 8. I. Vavilov 13 Feb 30. 
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SOV/137-58-9-19773 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 0p oe (USSR) | 
AUTHOR: / Zubov, V.V. i 8s 


Seen eas ae : 
TITLE: "Relationship of Magnetostriction of the Fe,Al Alloy and Temp- 
erature (Zavisimost' magnitostriktsii splava FeAl ot temper- 

atury) = 


PERIODICAL: Sb. nauchn. tr. Kuybyshevsk. industr. in-ta, 1957, Nr 7[ al, : 
pp 143-149 Ht oo es 
ABSTRACT: The relationship of the saturation magnetostriction and the 
temperature in the Fe3Al alloy was studied, | The measurements | 
were carried out both after the bringing of the alloy into the: 
ordered state and after annealing it at different temperatures: 
up to the state of equilibrium. The Curie point (CP) of the — 
Fe3Al alloy in the ordered state is equal to the Kurnakov point 
(505°C), whereas the CP of the disordered alloy is equal to 
580°, The characteristic maximum of the magnetostriction of 
the paraprocessus is observed in the region of CP, - A.D: 


1. Aluminum-iron alloys--Heat treatment 2, Magnetostriction--Measurement 


. Temperature--Measurenent 
Garay ; 
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26021 8,'139/61/000/003/001/013 
BG, I2 200 BO73/E335 
AUTHOR: Zubov, V. V. ; : 
TITLE: ‘Temperature: Dependence of Certain Magnetic 


Properties of the Fe,Al Alloy 


PERIODICAL: Izvestiya vy sshikh uchebnykh pavedinty. Fizika, 
1961, No.3, pp. 3-8 


TEXT: The FeAl alloy is an ordering alloy with a camphex! 
elementary cell, AS a result of the order-disorder ‘transition 
of the alloy, changes occur in almost all the physical properties 
and this is of scientific and practical interest, The main aim 
of the work was to investigate the temperature dlependence of: 

the magnetostriction A of an Fe,Al alloy with an aluminium | 
content corresponding strictly to~the atoichiomptric composition, 
Furthermore, a qualitative evaluation is given of the ett 
dependence of the internal stress 9 in the alloy on the basis 
of the theories of Ye. I. Kondorskiy (Ref. 2: Sow.Phys., 1ll,, 

957, 1937) and M. Kersten (Ref,3: M, Kersten, Symposium “Probleme 
der Technischen Magnetizienngskurve", Berlin, 42- “72, 1938). 
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Temperature Dependence of ... 26024 £/159/61/000/003/001/015 2 
£073/E335 


The dependence of the magnetostriction A on the temperature t: 
was determined by the “removable pick-up" method, Sliding =| 
contacts were used in the magnetostriction head onto which the 
lower ends of the strain-gauge wires were toldered.. To ensuré 
that all the A(t) measurements are made at practically the 

same tension and resistance of the pick-up, the strain gauges: 

are stretched prior to recording eath successive isotherm by | 
helical springs or by the contacts, the weight of which has te 

be suitably chosen, The glued-on strain gauges, permit 
measuring X with an accuracy up to 3%. It was used for a 
determining the saturation magnetostriction ACs) of the Rio 
alloy at room temperature, The isotherms A where calculated) on | 
the basis of simple proportionality, as a result ef which the, | 
error increased by 2 ~- 2.5%, owing to changes in the pensitivity 
of the stretched pick-ups on fixing the mobile contacts. 

The dependence of the saturation magnetisation on the 
temperature I(t) was measured ballistically and the initial 
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Temperature Dependence o..- 2073/8335 © 


permeability Be and the coercive force He of the: alloy were 


determined by means of an astatic magnetometer with. an accuracy | 
of 3%. The specimens were produced from electrblytic aluminium | ah 
and armco iron which was: first annealed in an initial vacuum | : i 
at 900 °c for 10 hours, followed by cooling in the switched-off 
furnace. As a result of that, the alloy was almost. entdrely 

in the ordered state. The,Fe,Al alloy has a high magnetic . ; 
viscosity at 500 ~C and therefore the specimens were soaked — : ae H 
at a given temperature for at least two hours when recording the. \ 
isotherms iA. For investigating the dependence of A onthe | 
tempering temperature, up to equiilibrium states, tha specimen 

was heated to 800 °C and then cooled to the required temperature. 

by gradually reducing the current intensity in ‘the heating «§ 1. 
furnace and maintained at the given temperature for some time, 

after which rapid quenching in water was appliad . Additional 
measurements showed that the equilibrium stata of the Specimen 

could be obtained at a given tempering temperature without 

additional soaking at that temperature, provided the cooling 

is sufficiently slow. The process of ordering of this alloy | 
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is sufficiently rapid from 200 °C unéeda and therefore Sa 
Ls (t) curves were recorded only for the order etl alloy. Curves” 


are plotted for the magnetostriction isotherms hn the temperature 
range 27 - 580 “C. To exclude the influence of} the paraprocess,: 
the r, values wore determined dy extrapolating the A values 


to ae axis He O in the range of the paraprotess.« Due to. ' 
decreasing magnetic anisotropy, h, is reached at weaker fields 


if the temperature is increased. The Ay(t) relation for this 


alloy is plotted in Fig. 3 (Curves A, B and C). The straight 
line extension of AB intersetts the axis of hy = 0 at 


the point t = 500-°C, which can be considered as beige the || 
Kurnakov temperature for the Fe, Al alloy. Up to 460 “C the | 


relations are satisfadorily expressed by: 
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where i}, is the value of A, for T = 0°K + Fige 3 alsa 


shows the temperature dependence of the magnetostriction of | 
the paraprocess. The results confirm the validity of the 


classical formula of N.S. Akulov (Ref. 10 + Ferromngnetism, 
GTTI, 1939): 


an. c | | 
ne Pe ead ie (2) . 
aH ‘Ig- T te 


where C (is a constant which is not temperatire-dependent. | 
Evaluation of the temperature dependence of internal stresses 
was effected utilising the y pit) and L,(t) results obtained 
earlier by the author (Ref. 7 ~ Dissertations, MGU,, 1953). 
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It can be seen from Fig. 4 (oy , ae - p. versus 


temperature, °C) that o, has a sharp maxioum at 480 °C. 
The parameter p shows a Sharp maximum in. the temperature 
range 450 - 520 oe where the alloy has the greatest het ero~ 
geneity; it drops sharply at temperatures exd eeding 520 C 

and this is attributed to the fact that the alloy Will again. 
be in the.disorder state, dee. it will be homogeneous. The | 
author has established that for the annealed Fe, Ai.alloy | 


kh, decreases linearly in the temperature rage 27 ~ 475 °c 


and its value can be expressed by £q. (1), pravided that 
@ = 500 °C is assumed, At the same temperature a maximum - 
in the value OA (/ 0H is observed, a8 follows from classical 


theory. A purely qualitative evaluation of a in the PaAL 


alloy based on the Kondorskiy-Kersten theory: showed that the 
o, maximum is at 480 °c (Ref. 4 - K.P. Belov and ~ 


V.V. Schmidt ~ ZhTF; 23, 1953). The dependence of: he and Hy: 
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for the /PesAl “alloy on the temperature. ‘of touparing to thé tie 

equilibrium state was established and is plotted in Fig. 5 C | i 

(n.20° and H, 09 vs. °C). There are 5 figures and 22 references: 4 

ay 


14 Soviet ana 8 non-Soviet. The three English-language 
references quoted are{ Ref. 1 - Bradley et al:'~- J. IST, 125, 
Noe 1; 339, 1932; Ref. 15 - Kirkham - Phys. Rev., 52, 1162, | be. 
"19373; Ref. 20 - Sykes and Evans | - J. Iron and; Steel: Inst.,. 
' 131, 225, 1935. | 7 _ 
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SOURCE: wz. Fizika, no. 4, 1964, 3-5 


‘TOPIC TAGS: iron alloy, coercivity, saturation magnetization, | 

, Magnetic susceptibility, internal stress co 
ABSTRACT: A comprehensive study was. made of the. saturation magnets— 

_ zation I a! coercive force H, , saturation magnetostriction rs sand, 


_, the ieitiai susceptibility Xo of. hardened and annealed alloys of 


Armco. iron containing from 7.1 to 32.3 at.% electrolytic 00 aluminum. 

_The results are compared with the theoretical expressions given in 

. various sources. A quantitative estimate is also made of the in- | 

. ternal stresses and in the parameter "“p" which im involved in the 
kent 1/3 = Poe ee Oe eee ee 
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Kondorskiy-Kersten relation for H (ve. I. Kondorakiy, Sow. te 
ve ll, 957, 1937; M. Kersten, colfection: "Probleme der: technischen 

' Magnetisierungskurve! Berlin, 42-72, 1938). It is shown that under 
different heat treatments the Hy of ferromagnetic alloys of the Fe-Al 


_ system is directly oeacext loner to r, and inversely proportional to 

| *o" A qualitative estimate of the: atacnal stress oF has shown: that. 

, (Like oe ) changes little in hardened and annedled alloys close in 
emer to Fe Al. and the maxima of Ao, and Ht, ocdur for the 


same composition ag the alloy. The value of the bavenetee Pp is 
larger in annealed alloys than in hardened alloys, but does not) 
exceed 0.26 Oe/G. The obtained results are in age sement with theory. 
Orig. art. has: 5 figures and 3 formulas. 
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TITLE: Galvanomagnetic effect in cobalt in ‘the Seana foreiartoe vegiion ety 
55, a aS 
SOURCE: Fizika metalloy i netallovedén yey iv. 20, no. Ly W965, 11954138 ys 


TOPIC TAGS: magnetic effect, magnetic hystdresis, metal rpllins, cobalt, cobalt base 
alloy WHAT ¢ 4 


ABSTRACT: Cylindrical specimens (1:5 100 maj, d= $ mm) sesh predpiired from ylldd co- 
balt of not less than 99.25% Ca, 0.35% Ni, 0.20% Fe, and 0.05% Cu. Annealing i hy- 
drogen at 1000°C for 10 hrs removed interna] stresses and Amhomaganaity anit lesdened 
the degree of inclusion in the y phase. Spacimens wore "fimnace gooled" through the 
y + € transformation range and subsequent slower cooling through the y + « (500¢C- 
-300°C) range did not influence the results. Silver wiras and tharmgcouples rere 
soldered to the ends of the specimen. For the measurement of AA/H di xb-46 | eee | 
meterfund low resistance galvanometer (sensitivity 10 “7 v/illiv.) wire used. ‘Wagieti za 
tion was measured ballistically. The maximun value of AR/R (H) wus taken ag the mag- 
nitude of practical saturation (4R/R) Pc Dilatemetric measuvements were cartied out 
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Ta Lo: 
E Sees 
on a Shevenar differential optical dilatometer, AR/R vs 4 ‘ilatherind: Were meadured at |. 
12 temperatures between 170° and 605°C for heating and 13 teiiieratutes Letwagrn Lod? | 
and 605°C for cooling in the transformation vicinity. Specitians approach tht pradti- 
cal saturation at lower field strengths upon heating at temprrratumes up to 270°C. | 
This is explained by the approach of the anisotropic constant to mero over the ten- | 
perature range making magnetization easier. Upon further jintreasa [in temperatura Frean 
300-450°C, the accompanying heterogeneity caused hy y nucleation and c + y transfqrma- 
tion makes magnetization more difficult and saturation is not: readhud even at 
H = 20C0 cersted. After ¢ + y transformation (455-6059C) thn suswepit ibility dig ime 
creases and saturation of (AR/R) is reached at approximately $00 versteds, (aH/R) va 
(H) isotherms for cooling exhibit a similar character. (AH/I}, va (7) tiysterdels 
curves show the difference between heating and cooling (seq Fig. 1.1. Point B repre- 
- gents two opposing processes contributing ia aa ciopceed wlicentan ees CAR/R) with 
increasing temperature; a decreasd in (4R/R), due to the prdigance! of € phasd and jan 
increase due to the growth of y crystals. T @ latter is at first neghigible and ‘then 
leads to an abrupt increase in (AR/R), (part BC). CD represents disappearance of the 
remaining ¢ phase. The change of (4R R), upoh cooling is explainad in similkae fash- 
ion. Regions on the curve where transformation has not yet begua or has just been 
completed appear linear. Dilatometer measurements establish thesa tenperature re- 
gions (390-320°C and %00-470°C) aa the transformation range. The equation 
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where (J is the: tuecustey ‘of. maceetivevionl! Kas atidied ler dating. and T ing by - 
Fig. 1, Depdrificnce ‘off the reyes m mag-| i 
nitude of thd ijalvaionmagnetic ¢Ffept in 
cobalt of tenpimmature during heating 
(lower curve) ind ddoling (upped cu mre). 


: i] 
st 


7 iW - 
Hit ae 


20 300400500 woe 


~ plotting aR s Jz and-was found to. apply both. ‘to. the » cuble 
“RY 
hexagonal structures. Orig. art. has: 4 figures, 1 fia. 
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i | TEPLE: Temperature studios of cor tain magnetic proporties of Co-forrito 4 . 
| SOURCE: Fizika mctallov i metallovedeniye,.v. 22, no. 1, 1986, 45-48 
7 
| TOPIC TAGS: ferrite, cobalt iron, magnetic property, temperature dependence, magneto- 
: striction ; < : : is ., 


\ 
‘ ABSTRACT: A specimen of the ferrite Cole, 6794 » was propared in: tho shape of b oil 


sharpened at both ends (d= 5 mm, t= 100 mm), with subsequent anneiling for 3 hy at 1230°C, 
'Its residual magnetostriction J,, satur ation magnetostriction A: a initial susceptibility Ko 
and cocrcivo force H, were dotormined by the ballistic method and with the aid of an extension 
i pickup, over the temperature range of from 15°C to Curie point, Findings: Js Hoo Ags Ap 
: | decrease linearly with increase in temperature. For A 5? Jy and Hy a pharp Shango in their 
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: \ : : bee : 
| course is observed in the neighborhood of 200°C, with A; at the same time decreasing to zero. 
It is suggested that in the neighborhood of 200°C a phase transformation of the second kind 
occurs in ferrite. In the neighborhood of thd'Curie point X9 reaches a sharp maximum, Of spe~ 
\cial interest is a joint investigation of the functions A, (T) and A. (T), it can be readily seen 


\(Fis. 1) that for this specimen, over the temperature rango considered, saturation magneto= 
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i Fig. 1. Temporature dependence of saturation 
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' has: 6 figures, 2 formulas, . 
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